Molecular analysis of axonal target specificity and synapse formation.
The development of neuronal connectivity requires the growth of axons to their target region and the formation of dendritic trees that extend into specific layers. Within the target region growth cones, the tips of extending axons are guided to finer target fields including specific subcellular compartments where they form synapses. In this article we highlight recent progress on molecular aspects of axonal subcellular target selection such as the axon initial segment or specific sublaminae of the vertebrate retina. We then discuss the very recent progress on the molecular analysis of synapse formation in the central nervous system, including the direction of differentiation into an inhibitory or excitatory synapse. Apparently, initial synaptic contacts are structurally and functionally modulated by neuronal activity, raising the question how neuronal activity can modify synaptic circuits. We therefore also focus on neural proteins that are up-regulated, secreted or converted by synaptic activity and, thus, might represent molecular candidates for experience-driven refinement or remodeling of synaptic connections.